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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to an air condi-
tioner and a method of controlling the same and, more
particularly, to an air conditioner that is capable of easily
controlling operations of a plurality of air conditioner units
using a terminal and a method of controlling the same.

2. Description of the Related Art

[0002] An air conditioner is installed to discharge hot
air or cool air into a room, thereby creating a comfortable
indoor environment, adjusting the temperature of the
room, and purifying air in the room. In general, the air
conditioner includes an indoor unit, constituted by a heat
exchanger, installed in the room and an outdoor unit,
constituted by a compressor and a heat exchanger, to
supply refrigerant to the indoor unit.

[0003] In the air conditioner, the indoor unit constituted
by the heat exchanger and the outdoor unit constituted
by the compressor and the heat exchanger are separate-
ly controlled. The supply of electric power to the com-
pressor or the heat exchanger is controlled to operate
the air conditioner. In addition, the air conditioner may
be configured such that at least one indoor unit is con-
nected to a single outdoor unit. According to a requested
operation state, refrigerant is supplied to the indoor unit
such that the air conditioneris operated in a cooling mode
or in a heating mode.

[0004] Theairconditioner performs acooling operation
or a heating operation based on flow of the refrigerant.
During the cooling operation, high-temperature, high-
pressure liquid refrigerant is supplied from the compres-
sor of the outdoor unit to the indoor unit via the heat ex-
changer of the outdoor unit. The high-temperature, high-
pressure liquid refrigerant is expanded by the heat ex-
changer of the indoor unit. As a result, the refrigerant is
evaporated to lower the temperature of air around the
heat exchanger of the indoor unit. An indoor unit fan is
rotated to discharge cool air into the room. During the
heating operation, on the other hand, high-temperature,
high-pressure gaseous refrigerant is supplied from the
compressor of the outdoor unit to the indoor unit. The
high-temperature, high-pressure gaseous refrigerant is
liquefied by the heat exchanger of the indoor unit. At this
time, air heated by energy emitted from the refrigerant is
discharged into the room according to operation of the
indoor unit fan.

[0005] Ina case in which a plurality of indoor units con-
nected to a single outdoor unit, in a case in which a plu-
rality of outdoor units is connected to each other, in a
case in which a plurality of units, such as a ventilation
unit and a heat pump, is connected to each other, or in
a case in which a plurality of air conditioner sites is con-
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nected to each other, the above-mentioned units are in-
tegrally managed through an additional central control
device.

[0006] Conventionally, the central control device
groups a plurality of units or divides the units into prede-
termined zones such that the central control device con-
trols the units on a per group basis or on a per zone basis.
However, formation and change of the groups or the
zones and addition of a new group or a new zone is per-
formed by only the central control device, which is incon-
venient.

[0007] In addition, a plurality of units may be controlled
through access to the central control device using a ter-
minal. However, a control range is limited. Furthermore,
an object to be controlled is selected through a complex
menu, which is troublesome and inconvenient.

SUMMARY OF THE INVENTION

[0008] Itis an object of the presentinvention to provide
an air conditioner including a plurality of units wherein
the units are arbitrarily grouped irrespective of a connec-
tion state of the units to easily and rapidly control oper-
ations of the units in a remote fashion and a method of
controlling the same.

[0009] In accordance with an aspect of the present in-
vention, the above and other objects can be accom-
plished by the provision of an air conditioner including a
plurality of units installed at a plurality of areas in a de-
centralized fashion, a plurality of air conditioner sites in-
cluding the units per area, and a terminal accessing the
units and the air conditioner sites to monitor operation
states of the units and the air conditioner sites and control
operations of the units and the air conditioner sites,
wherein the terminal sets at least one of the units as an
object to be controlled, i.e. a control device, irrespective
ofinstallation positions and connection states of the units,
sets and stores at least one control setting including a
control command for the control device, and applies the
control setting or releases application of the control set-
ting using one button such that the units set as the control
device are simultaneously operated according to the con-
trol command.

[0010] In accordance with another aspect of the
present invention, there is provided a method of control-
ling an air conditioner performed by a terminal including
accessing a plurality of units and a plurality of air condi-
tioner sites including the units to receive operation infor-
mation by executing a program provided in the terminal,
displaying at least one control setting to control the units
and the air conditioner sites together with the operation
information as a list, immediately applying a control com-
mand to at least one unit set as a control device or re-
leasing application of the control command for any one
control setting selected from the control setting list, and
transmitting the control command to the control device
corresponding to the control setting to control operation
of the control device.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Theabove and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a view showing the construction of an air
conditioner system according to the present inven-
tion;

FIG. 2 is a view showing a communication flow of
the air conditioner system according to the present
invention using a terminal;

FIG. 3 is a block diagram showing the construction
of each unit of an air conditioner according to the
present invention;

FIG. 4 is a block diagram showing the construction
of aterminal to control each unit of the air conditioner
according to the present invention; and

FIGS. 5 to 12 are views illustrating various embodi-
ments of controlling a plurality of units constituting a
plurality of air conditioners using the terminal in the
air conditioner system according to the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] Advantages and features of the present inven-
tion and a method of achieving the same will be more
clearly understood from embodiments described below
with reference to the accompanying drawings. However,
the present invention is not limited to the following em-
bodiments but may be implemented in various different
forms. The embodiments are provided merely to com-
plete disclosure of the present invention and to fully pro-
vide a person having ordinary skill in the art to which the
presentinvention pertains with the category of the inven-
tion. The invention is defined only by the category of the
claims. Wherever possible, the same reference numbers
will be used throughout the specification to refer to the
same or like elements.

[0013] Hereinafter, reference willnow be made in detail
to embodiments, examples of which are illustrated in the
accompanying drawings.

[0014] FIG. 1is a view showing the construction of an
air conditioner system according to the presentinvention.
[0015] As shown in FIG. 1, the air conditioner system
includes air conditioner sites 31, 32, and 33, each of
which is constituted by at least one unit including an out-
door unit (not shown) and an indoor unit (not shown), a
server 20 connected to the air conditioner sites 31, 32,
and 33 over a predetermined network N, and a terminal
to access the air conditioner sites 31, 32, and 33 and the
server 20 over the network N.

[0016] Each of the air conditioner sites 31, 32, and 33
includes at least one unit to constitute an air conditioner
network in each of the air conditioner sites 31, 32, and
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33. In addition, the air conditioner sites 31, 32, and 33
are connected to one another to constitute another air
conditioner network.

[0017] Each of the air conditioner sites 31, 32, and 33
includes a controller to control and monitor operation of
each unit in each of the air conditioner sites 31, 32, and
33. Each of the air conditioner sites 31, 32, and 33 may
transmit data regarding an operation state of each unit
in each of the air conditioner sites 31, 32, and 33 to the
server 20 and the terminal 10 over the network N and, in
addition, variably control the operation of each unit in
each of the air conditioner sites 31, 32, and 33 according
to a control signal received from the server 20 or the
terminal 10.

[0018] Each of the air conditioner sites 31, 32, and 33
may further include a ventilation unit, an air purification
unit, a humidification unit, a dehumidification unit, or a
heater in addition to the outdoor unit and the indoor unit.
The air conditioner sites 31, 32, and 33 may include dif-
ferent types and numbers of units.

[0019] The network N includes network access, such
as the Internet, in addition to the air conditioner network.
Both wired and wireless communication modes may be
used.

[0020] The server 20 stores basic data regarding the
air conditioner sites 31, 32, and 33 and data regarding
operation states received from the air conditioner sites
31, 32,and 33. The basis data include the number, types,
and capacities of units constituting each of the air con-
ditioner sites 31, 32, and 33 and address information for
data transmission and reception. The operation state da-
ta are updated at predetermined time intervals.

[0021] The server20 authorizes the terminal 10, which
controls each unit of each of the air conditioner sites, to
register the terminal and to control each unit of each of
the air conditioner sites. In addition, the server 20 au-
thenticates access to the terminal and, when operation
of each unit of each of the air conditioner sites is changed
according to control of the terminal 10, stores data re-
garding the changed operation of each unit of each of
the air conditioner sites.

[0022] In addition, the server 20 provides a program
necessary for the terminal 10 to access each of the air
conditioner sites and each unit of each of the air condi-
tioner sites and manages update of the program.
[0023] The terminal 10 accesses the server 20 using
aprogram installed therein over the network N to register
the terminal 10 and is given an authority to access each
unit of each of the air conditioner sites such that the ter-
minal 10 accesses at least one air conditioner site to con-
trol operation of at least one unit of the at least one air
conditioner site.

[0024] The terminal 10 groups the units included in the
air conditioner sites based on the types and positions of
the units to control and monitor operation of the grouped
units.

[0025] In addition, the terminal 10 may not only group
a plurality of units included in each air conditioner site to
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control operation of the grouped units but also group a
plurality of units included in different two or more air con-
ditioner sites to control operation of the grouped units.
[0026] FIG. 2is a view showing a communication flow
of the air conditioner system according to the present
invention using the terminal.

[0027] Referring to FIG. 2, the terminal 10 controls op-
eration of each unit of the air conditioner system and a
plurality of units included in each of the air conditioner
sites based on the types and forms of the units.

[0028] Theterminal 10 accesses the server 20 to trans-
mitand receive datato and from the server 20. In addition,
the terminal 10 controls an outdoor unit 50, an indoor unit
40, and a ventilation unit 60. In addition, the terminal 10
may monitor and control operation of other units, such
as a heat pump, a heater, an air purification unit, a hu-
midification unit, and a dehumidification unit, included in
each of the air conditioner sites.

[0029] Of the units included in each of the air condi-
tioner sites, the indoor unit 40 includes an expansion
valve (not shown) to expand refrigerant received from
the outdoor unit 50 connected to the indoor unit 40, an
indoor heat exchanger to perform heat exchange be-
tween the refrigerant and air, an indoor unit fan (not
shown) to supply indoor air to the indoor heat exchanger
and to discharge heat-exchanged air into a room, a plu-
rality of sensors (not shown), and a controller (not shown)
to control operation of the indoor unit 40. The indoor unit
40 further includes a discharge port, through which the
heat-exchanged air is discharged. In the discharge port
is provided an air direction adjustment device to open
and close the discharge port and to adjust the direction
of discharged air. The indoor unit 40 controls a rotational
speed of the indoor unit fan to control the amount of suc-
tioned air and discharged air, thereby adjusting air vol-
ume. In addition, the indoor unit 40 may further include
a human body sensor to sense a human body present in
the room according to circumstances. Furthermore, the
indoor unit40 may furtherinclude an output unitto display
an operation state and setting information of the indoor
unit 40 and an input unit to input setting data.

[0030] In addition, the outdoor unit 50 operates in a
cooling mode or a heating mode in response to a request
of the indoor unit 40 connected to the outdoor unit 50 or
a control command from an external device. The outdoor
unit 50 supplies refrigerant to a plurality of indoor units.
The outdoor unit 50 includes at least one compressor
(not shown) to compress refrigerant introduced into the
compressor and to discharge high-pressure gaseous re-
frigerant, an accumulator (not shown) to separate the
refrigerant into gaseous refrigerant and liquid refrigerant
such that unevaporated liquid refrigerant is prevented
from being introduced into the compressor, an oil sepa-
rator to collect oil from the refrigerant discharged from
the compressor, an outdoor heat exchanger (not shown)
to condense or evaporate the refrigerant through heat
exchange between the refrigerant and outdoor air, an
outdoor unit fan (not shown) to supply air to the outdoor
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heat exchanger and to discharge heat-exchanged air to
the outside such that heat exchange performed by the
outdoor heat exchanger is more smoothly achieved, a
four-way valve (not shown) to change a refrigerant flow
channel according to an operation mode of the outdoor
unit 50, at least one pressure sensor (not shown) to
measure pressure, at least one temperature sensor (not
shown) to measure temperature, and a controller to con-
trol operation of the outdoor unit 50 and to perform com-
munication with another unit. In addition, the outdoor unit
50 may further include a plurality of sensors, a valve, and
an overcooling device, descriptions of which will be omit-
ted.

[0031] FIG. 3 is ablock diagram showing the construc-
tion of each unit of an air conditioner according to the
present invention. Components of each unit of the air
conditioner are commonly applied to other units of the
air conditioner. Some of the components of each unit of
the air conditioner may be added or omitted based on
the type and form of the unit.

[0032] Referringto FIG. 3, the unitof the air conditioner
includes a communication part 120, a data part 130, a
drive controller 160, a sensing part 150, an input and
output part 140, and a unit controller 110 to control overall
operation of the unit.

[0033] The communication part 120 transmits data re-
garding operation and an operation state of the unit to
the controllerin the air conditioner site, transmits the data
regarding the operation and the operation state of the
unit to the server or the terminal over a predetermined
network, and transmits a control signal received from the
controller, the terminal, or the server to the unit controller
110.

[0034] The communication part 120 includes a wire-
less communication module 121 to communicate with
the server 20 or the terminal 10 over the network N and
an air conditioner communication module 122 to com-
municate with another unit or controller in the air condi-
tioner site. The communication part 120 may perform
communication in a wired or wireless communication
mode. The communication part 120 may include a plu-
rality of communication modules based on the commu-
nication mode.

[0035] The drive controller 160 controls operation of
the unit according to a control command from the unit
controller 110. The drive controller 160 may have differ-
ent constructions based on the type of the unit. For ex-
ample, the drive controller of the outdoor unit may control
operation of the compressor, the valve, and the outdoor
unit fan. In this case, the drive controller 160 may include
a compressor drive controller, a valve drive controller,
and a fan drive controller. The drive controller of the in-
door unit controls operation of the indoor unit fan.
[0036] The sensing part 150 includes a plurality of sen-
sors to measure data, such as temperature, pressure,
rotational speed, voltage, and current. The sensing part
150 measures information regarding the unit inside or
outside the unit through the sensors and inputs the meas-
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ured information to the unit controller 110. In addition,
the sensing part 150 may furtherinclude a sensing device
to sense a human body present in the room according
to the position at which the unit is installed.

[0037] The input and output part 140 controls data in-
putinto and data output from the unit. The input and out-
put part 140 inputs a predetermined signal to the unit
controller 110 according to manipulation of at least one
button or a predetermined input device and displays pre-
determined data on an output part according to a control
command from the unit controller 110. In this case, the
input device or the output device may not be provided
based on the type and form of the unit.

[0038] The data part 130 stores basic data of the unit,
control data to control operation of the unit, input and
output data, and data received through the communica-
tion part 120.

[0039] The unitcontroller 110 controls inputand output
data to be processed, the unit to communicate with the
terminal or the server through the communication part,
and the unit to perform a predetermined operation ac-
cording to setting. The unit controller 110 controls the
unit based on data measured or sensed by the sensing
part 150 and determines whether the unit operates nor-
mally or not.

[0040] The unit controller 110 controls the unit to op-
erate according to input operation setting or a control
signal from the controller of the air conditioner site includ-
ing the unit, provides data regarding the unit according
to request from the server 20 or the terminal 10, and
controls operation of the unit according to a received con-
trol signal.

[0041] FIG. 4 is ablock diagram showing the construc-
tion of the terminal to control each unit of the air condi-
tioner according to the present invention

[0042] Referring to FIG. 4, the terminal 10 includes a
communication part 220, a speaker 260, a display part
250, an input part 240, a memory 230, and a terminal
controller 210 to control overall operation of the terminal
10. In addition, the terminal 10 may further include a sen-
sor, such as a position information sensor or an acceler-
ation sensor, based on the form of the terminal, a de-
scription of which will be omitted.

[0043] The input part 240 includes at least one button
or a touch input device. According to circumstances, the
input part 240 may include both the button and the touch
input device. The input part 240 transmits a user com-
mand input according to manipulation of the input device
to the terminal controller 210.

[0044] The display part 250 includes a predetermined
display device to output numbers, letters, special char-
acters, orimages. Alternatively, the display part 250 may
include a lamp lit or blinked to output an operation state
of the terminal, a connection state between the terminal
and each instrument, or an alarm.

[0045] The display part 250 outputs a user command
input through the input part 240 on a screen or outputs
a predetermined screen corresponding to the input user
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command to display information regarding operation set-
ting, operation state, and normality or abnormality of each
unit of each of the air conditioner sites.

[0046] The speaker 260 outputs a predetermined ef-
fect sound or alarm sound. The predetermined effect
sound or alarm sound is output under a specific condition,
such as when operation starts, when the operation ends,
when abnormality occurs, or when a user input is re-
ceived.

[0047] The memory 230 stores setting data input
through the input part 240, control data necessary to con-
trol operation of the terminal, data of each unit of each
of the air conditioner sites received through the commu-
nication part 220, and data received from the server 20.
[0048] In addition, the memory 230 stores an applica-
tion accessing the server or the unit to monitor or control
operation of the server or the unit. The application may
be downloaded from the server or another application
server.

[0049] The communication part220includes a plurality
of communication modules to transmit and receive data
inawired or wireless communication mode. Forexample,
the communication part 220 may include a wireless com-
munication module 221, a mobile communication module
222, and a short distance communication module 223.
[0050] The terminal 10 communicates with the server
20 and each unit of each of the air conditioner sites over
the network N using the wireless communication module
221. In addition, the terminal 10 may access a mobile
communication network through the mobile communica-
tion module 222 based on the type of the terminal 10 to
use a voice service as well as transmission and reception
of data. The short distance communication module 223
transmits and receives data within a predetermined dis-
tance using a communication mode, such as Bluetooth,
ZigBee, infrared communication, or near field communi-
cation (NFC).

[0051] The terminal controller 210 controls data trans-
mitted and received through the communication part 220
to be stored in the memory 230 and controls input and
output of the data. The terminal controller 210 controls
operation of the terminal according to data input through
the communication part 220 or the input part 240 or con-
trols operation setting of the unit to be changed through
an application.

[0052] The terminal controller 210 displays a menu
screen to input a user command on the display part 250,
transmits data to the server or the unit through the com-
munication part 220 according to input setting of the input
part 240, and receives data from the server or the unit.
[0053] The terminal controller 210 executes the appli-
cation stored in the memory 230 and accesses the server
through the application to register the terminal. In addi-
tion, the terminal controller 210 may access each of the
air conditioner sites through the application to receive
and monitor information regarding each unit of each of
the air conditioner sites. Alternatively, the terminal con-
troller 210 may group the units to control operation of the
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grouped units.

[0054] In this case, the terminal controller 210 trans-
mits control commands to the respective communication
modules of the communication part 220 to transmit and
receive data to and from different communication object
in different communication modes. For example, in a
case in which the terminal controller 210 accesses the
server or the unit through the application, the terminal
controller 210 may perform access through the wireless
communication module 221. In a case in which the ter-
minal controller 210 accessing the server or the unit
through the wireless communication module 221 is not
possible, the terminal controller 210 may perform access
through the mobile communication module 222. In acase
in which an electric home appliance or the unit is within
a short distance from the terminal, the terminal controller
210 may communicate with the electric home appliance
or the unit through the short distance communication
module 223.

[0055] Upon accessing the server 20 or the unit, the
terminal controller 210 performs a predetermined au-
thentication procedure according to a request from the
server or the unit. The terminal controller 210 may trans-
mit a unique identification number, such as identification
(ID) and password, registered with the server to authen-
ticate the terminal or may authenticate that the terminal
has been registered through an additional authentication
program.

[0056] Upon accessing the server or the unit, the ter-
minal controller 210 may display screens different per ID
on the display part 250 according to authority given by
the server.

[0057] FIGS. 51to 12 are views illustrating various em-
bodiments of controlling a plurality of units constituting a
plurality of air conditioners using the terminal in the air
conditioner system according to the present invention.
[0058] FIG.5is aview llustrating construction of a con-
trol screen of the terminal to control air conditioner sites
and units of the air conditioner sites.

[0059] AsshowninFIG.5(a), amenuscreento monitor
and control a plurality of units constituting an air condi-
tioner site is displayed on the display part 250 of the ter-
minal 10.

[0060] Control items 202 for the air conditioner site or
the units are displayed on a main menu screen as icons
or text. An operation state 203 and operation information
204 ofthe accessed air conditioner site are also displayed
on the main menu screen.

[0061] In addition, a site key 201 as a menu key to
select a specific site from among a plurality of air condi-
tioner sites is displayed at one side of the screen. A set-
ting key for application or control setting is displayed. In
addition, information, such as intensity of a signal, noti-
fication setting, battery capacity, and time, in connection
with operation of the current terminal is displayed at one
side of the screen.

[0062] The control items 202 displayed on the main
menu screen include site state, Q control 205, schedule,
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and history management buttons. When the site state
button is selected, it is possible to monitor an overall op-
eration state of each unit of the air conditioner site. When
the schedule buttonis selected, itis possible to set sched-
ules for the units and to change predetermined sched-
ules. When the history management button is selected,
it is possible to confirm a control history and a history
based on the change in operation of the air conditioner
site.

[0063] When the Q control button 205 is selected on
the main menu screen, a predetermined Q control list is
output to the screen of the display part 250 as shown in
FIG. 5(b). The Q control is provided to input and apply
control setting within a short time. Specifically, the Q con-
trol is provided to set a predetermined control pattern or
control profile including a unit to be controlled and a con-
trol command for the unit. The Q control list includes Q
control items for which the Q control is set.

[0064] The Q control list includes Q control titles, the
number of units or groups to be controlled, and an oper-
ation state, which are simply displayed. For example,
whether operation is being performed or is stopped may
be displayed as text or an icon. In addition, information
regarding a control temperature, operation modes, and
air volume, may be displayed.

[0065] In acase in which one item is selected from the
Q control list in a state in which the Q control list is dis-
played, detailed information of the item selected from the
Qcontrol listis displayed. Alternatively, in a case in which
an arrow located at the right end of each item is selected,
the detailed information of the selected item is displayed.
[0066] FIG. 6is a view illustrating a detailed screen of
the terminal per Q control item.

[0067] When Q control is selected on the main menu
screen as shown in FIG. 6(a), a predetermined Q control
list is displayed. Items of the Q control list may be differ-
ently controlled. The items of the Q control list may be
added or deleted. Alternatively, setting of the items of the
Q control list may be changed. A key provided at the
upper end of the Q control list may be selected to edit
the Q control list.

[0068] In a case in which the Q control list, which in-
cludes a plurality of Q control items, is not fully displayed
on one page, the screen may be dragged upward or
downward to display the rest of the Q control list on the
screen as shown in FIG. 6(b).

[0069] According to circumstances, in a case in which
the screen is dragged to the left or to the right, the Q
controlliston the next page may be displayed. Inaddition,
in a case in which the Q control list is not fully displayed
on one page, an additional scroll bar may be displayed
at one side of the screen.

[0070] When any one item is selected from the Q con-
trol list displayed on the screen of the display part 250,
detailed information regarding the selected item is dis-
played as shown in FIG. 6(c).

[0071] In connection with the Q control, a control name
211 of the Q control, a set control command 212, and a
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control device 213 to be controlled are displayed as de-
tailed information. The control command and the control
device as well as the control name may be changed
through editing. When an apply key 214 is selected after
changed, the changed setting is immediately applied.
[0072] Ina case in which the Q control is changed, the
terminal controller 210 creates a control signal based
thereon and transmits the created control signal to the
server or each air conditioner site or each unit to be
changed through the communication part 220.

[0073] The control name 211 is set according to a user
input through the input part 240. In a case in which there
in no additional input, however, the control name 211
may be automatically set based on the type or position
of the control device. Alternatively, the control name 211
may be automatically set according to default setting. For
example, in a case in which all units of a resting room
group are selected, the resting room may be input as the
control name if there is no additional input. Alternatively,
Q control N (N being an integer equal to or greater than
1) may be automatically input as the control name.
[0074] Inthe control command 212, whether operation
is being performed or not, temperature, operation modes,
air volume, and whether locking is being performed or
not are displayed as letters, numbers, special characters,
images, or emoticons.

[0075] The control device 213 is a device to be con-
trolled. The control device 213 may be set based on a
single unit, a group or groups set in the air conditioner
site, the entirety of the air conditioner site, or a building
in which some air conditioners are installed. In connec-
tion with the control device 213, the types and quantities
of the units included in each group or each building group
are displayed.

[0076] Forexample, the Q control setting having whole
resting room operation as the control name includes a
resting room of a welfare center, a resting room of a cul-
ture center, and a resting room of a nature center. Spe-
cifically, the Q control setting includes 340 indoor units
and 340 ventilation units. In addition, the control devices
of the Q control having operation of the whole resting
rooms are set to 20 degrees cooling and a high level of
air volume. Whole locking is applied to all units such that
the setting cannot be changed by a remote controller.
[0077] The apply key 214 is selected and, at the same
time, a control signal is transmitted to the included control
devices to commence operation of the control devices.
[0078] When new Q control setting is finished or any
one of the predetermined setting items is changed and
then the apply key is input in the Q control setting as
shown in FIG. 6(d), a guide message thereof is displayed
on the lower end of the screen of the display part 250.
[0079] For example, when control setting is finished
and then the apply key is input in the Q control having
operation of the resting rooms of the culture center as
the control name, control devices of the resting rooms of
the culture center, e.g. 15 indoor units and 2 ventilation
units installed in the resting rooms of third and fifth floors
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of the culture center, start to operate and a guide mes-
sage indicating "15 indoor units and 2 ventilation units
are operating."

[0080] When the apply key is input in FIG. 6(c) as pre-
viously described, a guide message indicating "340 in-
door units and 340 ventilation units are operating” is dis-
played.

[0081] At this time, a guide voice or a predetermined
effect sound may be output through the speaker 260 si-
multaneously when the guide message is displayed on
the screen.

[0082] FIGS. 7 and 8 are reference views illustrating a
Q control addition method performed by the terminal.
[0083] When a Q control key 221 is selected on the
main control screen as shown in FIG. 7(a), a Q control
list is displayed on the screen of the display part 250 as
shown in FIG. 7(b).

[0084] Inthe Q control list, setting information per con-
trol item is simply displayed as at least one selected from
among letters, numbers, images, emoticons, and special
characters.

[0085] When an add key 222 positioned at the upper
end of the screen is selected in a state in which a list
including a plurality of control items is displayed, a new
Q control may be set.

[0086] As shown in FIG. 7(c), a setting screen to add
the new Q control is displayed on the display part 250.
[0087] A control name 225 for the Q control to be con-
trolled may be input and an additional description thereof
may be input to an input window 224. When an OK key
226 is selected, the control name is set. When a cancel
key is selected, on the other hand, the input control name
is canceled. As shown, Q control setting to release op-
eration of a lecture room is performed.

[0088] When the OK key 226 is input, a pre-input con-
trol name 227 indicating ‘operation of the lecture room
has beenreleased’ is displayed on the screen and control
setting 228 may be input as shown in FIG. 7(d). When
the control setting part is selected, a list of control devices
to be controlled is output to the screen of the display part
250 as shown in FIG. 7(e).

[0089] At this time, information regarding the site in
which the units are positioned or information regarding
a specific region in the site is displayed at the upper end
of the screen. For example, the units displayed in the
control device list are units belonging to the culture cent-
er. The culture center includes 50 indoor units and 30
ventilation units. In addition, the number of the units of
the culture center that are operating, the units of the cul-
ture center that are stopped, and the units of the culture
center that are out of service are also displayed.

[0090] A listof a plurality of units is output. At this time,
in the list, groups for the units are displayed in predeter-
mined order and individual units that are not grouped are
displayed as ungrouped units.

[0091] In addition, the types and numbers of the units
belonging to the groups are displayed together with the
group names in the control device list.
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[0092] For example, a first floor group includes 20 in-
door units and 5 ventilation units. In addition, it can be
seen that 10 indoor units and 5 ventilation units are
present as the ungrouped units.

[0093] In the control device list, a check box is dis-
played at the left side of each group name or each unit
name. When the check box is selected, a mark v’ is dis-
played and, in addition, a guide message 229 indicating
that the corresponding group or unit has been selected
is displayed.

[0094] In addition, information regarding the selected
group or unit is also displayed at the lower end of the
screen. For example, when a lecture room is selected, a
check box of the lecture room is selected and a guide
message 229 indicating that 20 indoor units and 5 ven-
tilation units have been selected is displayed at the lower
end of the screen.

[0095] When the selection of the control devices is fin-
ished and a next key is selected on the screen, it is pos-
sible to set a control command for the selected control
devices as shown in FIG. 8(a).

[0096] Operation setting 232 to select operation
ON/OFF, air volume setting 233, and whole locking of
the selected control devices are displayed on a control
command setting screen.

[0097] For example, operation OFF is selected in the
operation setting 232 since the Q control is set to release
operation of the lecture room. Any one may be selected
from among automatic, high, and low in the air volume
setting. When the whole locking is selected, all of the
selected control devices are locked such that the setting
of each unit cannot be changed by a remote controller.
[0098] At this time, when a next key 231 provided at
the upper end of the screen is selected, pre-input Q con-
trol setting is displayed on the screen as shown in FIG.
8(b). Since the Q control is a control to release operation
of the lecture room, only information regarding operation
OFF and information 238 regarding the selected control
devices are displayed in a control command 237. The
control command 237 and the control devices may be
changed through an edit key. A control name 236 may
also be selected and changed.

[0099] When a finish key 235 provided at the upper
end of the screen is selected, a newly added Q control
item 239 is added to the Q control list and output to the
screen of the display part 250 as shown in FIG. 8(c). The
newly added item may be displayed using a color different
than those of the other items. The newly added item is
positioned at the lower end of the list.

[0100] FIG. 9 is a view illustrating a control setting
screen based on the types of control devices included in
an air conditioner site.

[0101] FIG.9(a) shows that, in a case in which different
types of units are set as the control devices, a control
command setting screen is displayed on the display part
250.

[0102] In a case in which different types of units are
set as the control devices, for example in a case in which
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an indoor unit and a ventilation unit are set as the control
devices, control commands common to the indoor unit
and the ventilation unit may be set.

[0103] In connection with the units included in the air
conditioner site, control commands commonly applicable
to the units are operation ON/OFF setting, air volume,
and locking setting.

[0104] In a case in which only the indoor unit is set as
the control device, control commands for the indoor unit
may be set as shown in FIG. 9(b). In a case in which only
the indoor unit is set as the control device, control com-
mands in connection with operation of the indoor unit
may be set.

[0105] As the control commands for the indoor unit,
operation setting, operation modes, a setting tempera-
ture, air volume, a limit temperature, automatic setting of
air volume, and locking setting are possible.

[0106] Inthe operation setting, operation ON/OFF may
be selected. In the operation mode, the indoor unit may
be set to operate in any one mode selected from among
cooling, dehumidification, heating, automatic, and venti-
lation.

[0107] In addition, setting temperature of the indoor
unit may be selected. In connection therewith, air volume
may be set to any one selected from among high, inter-
mediate, low, and automatic. At this time, automatic set-
ting of the air volume may be set or released and limit
temperature may be set for a plurality of indoor units in-
cluded in the control devices. The limit temperature may
be set for both the minimum temperature and the maxi-
mum temperature. For example, in a case in which the
minimum temperature is set to 18 degrees and the max-
imum temperature is set to 27 degrees, the setting tem-
perature cannot be set to lower than 18 degrees in the
cooling mode and the setting temperature cannot be set
to higher than 27 degrees in the heating mode.

[0108] In addition, the locking setting may be individ-
ually performed for a mode, temperature, and air volume
in addition to whole locking of all control devices (indoor
units). That is, for whole locking, mode setting cannot be
changed. In a case in which only mode is set to be locked,
however, the mode cannot be changed but the temper-
ature and the air volume can be individually controlled in
the indoor units. In a case in which the temperature or
the air volume is individually set to be locked, on the other
hand, only the temperature or the air volume is locked
and thus setting thereof cannot be changed. Other set-
tings may be changed.

[0109] FIG. 9(c) is a view showing a control command
setting screen of a ventilation unit. As shown in FIG. 9(c),
control commands for the ventilation unit may be set for
operation setting, operation modes, air volume, extra
functions, and locking setting.

[0110] Selectable operation modes of the ventilation
unit include an automatic mode, a heat transfer mode,
and a normal mode. In addition, the air volume may be
set to high, intermediate, low, and automatic. In the lock-
ing setting, whole locking and locking release are possi-
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ble.

[0111] The extra functions of the settable control com-
mands of the ventilation unit include a rapid function, a
humidification function, a power saving function, and a
heater function. Each function may be controlled
ON/OFF.

[0112] For a direct expansion type ventilation unit as
shown in FIG. 9(d), operation setting, operation modes,
setting temperature, air volume, an air conditioner func-
tion, extra functions, and locking setting functions are
provided in control commands.

[0113] The operation mode may be set to any one se-
lected from among the automatic mode, the heat transfer
mode, and the normal mode and the setting temperature
may be input as in the indoor unit. In addition, the air
volume may be set to any one selected from among high,
intermediate, low, and automatic.

[0114] The direct expansion type ventilation unit has
an air conditioner function unlike a general ventilation
unit. Consequently, the direct expansion type ventilation
unit may be set to any one selected from along air con-
ditioner ON/OFF, cooling, automatic, and heating. That
is, the direct expansion type ventilation unit has a com-
bination of a ventilation function and a cooling and heat-
ing air conditioner. Consequently, the direct expansion
type ventilation unit simultaneously provides the ventila-
tion function and the cooling and heating function.
[0115] In addition, the extra functions may be set as in
the ventilation unit. ON/OFF control setting is possible
for a rapid mode, power saving, humidification, and a
heater.

[0116] Whole locking may be set and released.
[0117] When the Q control is added as previously de-
scribed with reference to FIGS. 7 and 8, the control com-
mand setting screen may be differently displayed based
on the types of the units set as the control devices as
described above and, therefore, functions settable ac-
cording thereto may be changed.

[0118] In a case in which different types of units are
simultaneously set as the control devices, however, con-
trol setting may be performed for the common functions
as shown in FIG. 9(a). In a case in which only the indoor
unit is set as the control device, the control command
setting screen is displayed as shown in FIG. 9(b). In a
case in which only the ventilation unit is set as the control
device, on the other hand, the control command setting
screen is displayed on the screen of the display part 250
as shown in FIG. 9(c).

[0119] FIG. 10is a view illustrating a Q control list dis-
played on the display part of the terminal.

[0120] Asshownin FIG. 10(a), the Q control list is dis-
played on the screen of the display part 250. A plurality
of Q control items of the Q control list is arranged and
displayed in predetermined order. Setting information per
Q control item is simply displayed.

[0121] When the number of the items of the Q control
list is equal to or greater than a predetermined value, the
Q control list is displayed on one or more screens. In this
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case, the screen may be dragged or scrolled to display
the last item of the Q control list.

[0122] When an edit key 241 is selected in a state in
which the Q control list is displayed, an edit mode to
change the Q control list is displayed.

[0123] In a case in which any one of the control items
of the Q control list displayed on the screen is selected
and dragged in the edit mode as shown in FIG. 10(b),
the selected control item may be moved in the dragged
direction.

[0124] For example, in a case in which a whole culture
center building OFF item 245 is selected from the control
items and is dragged downward, the whole culture center
building OFF item 245 moves to the lower side of the list.
[0125] The display position of the control item is
changed to a position on which the dragging operation
is stopped.

[0126] As shown in FIG. 10(c), therefore, the whole
culture center building OFF item 245, which was dis-
played under a culture center lecture room cooling item,
moves to under a culture center restroom OFF item
through editing of the list and is displayed.

[0127] In this way, the position of the items of the Q
control list may be changed and displayed. That is, the
position of frequently used Q control items may be
changed to be positioned at the upper end of the control
list.

[0128] FIG. 11 is a reference view illustrating an edit
function of the Q control list.

[0129] As previously described, the predetermined Q
control may be changed through an edit menu. When
edit keys 252 and 253 provided for corresponding items,
such as a control command and a control device, are
selected on a detailed Q control screen as shown in FIG.
11(a), setting of the respective items may be changed.

[0130] For a control name, an input control name 251
is selected to switch to an edit mode to change the control
name without an additional edit key.

[0131] At this time, when the control name 251 is se-
lected, an edit mode to change the control name is dis-
played on the screen as shown in FIG. 11(b). At this time,
a keyboard 256-1 appears on one side of the edit mode
screen.

[0132] In the control name edit mode, a currently set
control name 256 is displayed and an input window 256-4
is displayed under the control name 256 to input a new
control name. A softkey of the keyboard 256-1 appearing
on the screen may be selected to change the control
name.

[0133] When the change of the control name is fin-
ished, an OK key 256-2 is input. A cancel key 256-3 or
a previous key is selected to maintain the existing setting
without change.

[0134] When the edit key 252 provided at the right of
the control command item is selected on the detailed Q
control screen shown in FIG. 11(a) to change the control
command, a control command setting screen to change
a predetermined control command is displayed as shown
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in FIG. 11(c).

[0135] Predetermined information may be displayed
on the control command setting screen and each item
may be selected such that each item has a setting value
to be changed.

[0136] Whether operation is being performed or not,
temperature, a mode, air volume, an air direction, and
locking may be set on the control command setting
screen. The screen may be scrolled upward and down-
ward or dragged to move the screen.

[0137] Atthistime, the control command setting screen
may be differently displayed based on control devices.
The control command setting screen per control device
has been described previously with reference to FIG. 9.
[0138] When the change of the control command is
finished, an OK key or afinish key 257-1 is input. A cancel
key or a previous key 257-2 is selected to maintain the
existing setting without change.

[0139] Inaddition, in a case in which the control device
is to be changed, a control device setting screen is dis-
played as shown in FIG. 11(d).

[0140] Information regarding a control device per po-
sition is displayed on the control device setting screen
and a check box is selected to set a control device, i.e.
an object to be controlled. For any one of the preselected
control devices, if necessary to be excluded from the ob-
jects to be controlled, a check box of the control device
may be reselected to release selection of the control de-
vice.

[0141] When the change of the control device is fin-
ished, an OK key or a finish key 258-1 is input. A cancel
key or a previous key 258-2 is selected to maintain the
existing setting without change.

[0142] When the change of the Q control is finished as
described above, changed Q control item 259 based on
the changed setting is reflected in the list and displayed
as shown in FIG. 11(e).

[0143] When setting of each control command and
each control device is finished, the detailed information
is changed into the change information, which is dis-
played, as shown in FIG. 11(a). When an apply key is
selected, the change is finally finished and reflected.
[0144] In a case in which control according to the
changed Q control is being already performed, i.e. in a
case in which the Q control is changed as described
above in a state in which units of whole resting rooms
are already being performed according to the Q control
to operate the whole resting rooms, a control command
based on the changed Q control setting is transmitted to
a plurality of units included in the control devices or con-
trollers to control the corresponding units. As a result,
operation of the control devices is controlled according
to the changed Q control setting.

[0145] FIG. 12 is a view showing a method of adding
Q control during monitoring of a state of the air condition-
er. As shown in FIG. 12(a), the terminal monitors an op-
eration state of the air conditioner per site. The operation
state of the air conditioner is displayed per group or in-
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stallation position through a site state menu. When an
arrow displayed at the right side of each item is selected,
detailed information regarding the corresponding group
is displayed.

[0146] A check box is provided at the left side of each
item of an air conditioner unit list. When the check box
is selected, the selected unit is automatically set as a
control device and, therefore, addition of Q control is pos-
sible.

[0147] When acheck box 261 of afirstflooris selected,
a message 262 corresponding to selection of the first
floor is displayed at the lower end of a site state screen
as shown in FIG. 12(b). For example, 20 indoor units and
5 ventilation units may be installed at the first floor. When
the first floor item is selected, a message indicating that
20indoor units and 5 ventilation units have been selected
as control devices is displayed. At this time, a selection
release key 262-1 is displayed at the right side of the
message. When the selection release key is selected,
the selection of the check box is released.

[0148] In addition, when any one item is selected as
described above, a control key 262-2 provided at the up-
per end of the screen is activated. When the control key
is selected, a control command setting screen 263 ac-
cording to addition of Q control for the control device se-
lected through the check box is displayed as shown in
FIG. 12(c).

[0149] The number of the selected units is displayed
at the upper end of the screen and operating setting for
the selected units, i.e. the selected control devices, is
possible. Operation ON selection key and OFF selection
key 264 are provided and automatic, high, and low are
displayed as air volume. In addition, whole locking may
be selected. At this time, the control command setting
screen may be differently displayed depending upon the
types of the selected control devices, i.e. the selected
units.

[0150] At this time, a selection box 265 for the addition
of Q control is displayed at the lower end of the screen.
[0151] When the selection box 265 is selected, a guide
message 266 for the addition of Q control is displayed at
the lower end of the screen as shown in FIG. 12(d). When
the selection box 265 is selected and then an apply key
267 is selected, setting of Q controlis newly added. When
a previous key is pushed or cancel is selected without
selection of the apply key, on the other hand, the addition
of Q control is canceled.

[0152] When the new Q control is added, setting of the
new Q control is immediately applied to the correspond-
ing unit of the air conditioner as shown in FIG. 12(e).
[0153] For example, in a case in which Q control for
operation stop is added, operations of all of the units of
the corresponding first floor are stopped. At the same
time, a guide message 268 is displayed.

[0154] And when the new Q control is added, a new Q
controlitem 269 is added to the lower end of the Q control
list as shown in FIG. 12(f).

[0155] When the new Q control is applied and the op-



19 EP 2 829 813 A1 20

erations of the units are changed as shown in FIG. 12(f),
state information thereof is displayed to display that op-
erations of all of the first floor units have been stopped.
[0156] In this way, the present invention monitors
states of the air conditioner units and controls operations
of the air conditioner units through simple control setting.
[0157] Although all components constituting the em-
bodiment of the present invention have been described
as being combined into one component or being com-
bined into one component and being operated as one
component, the present invention is not limited thereto.
According to embodiments, all components constituting
each of the embodiments may be selectively coupled into
one or more components and be operated as one or more
components.

[0158] Although each of the components may be real-
ized as independent hardware, some or all of the com-
ponents may be selectively combined as a computer pro-
gram having a program module executing some or all
functions combined from one or several pieces of hard-
ware.

[0159] As is apparent from the above description, in
the air conditioner with the above-stated construction and
the method of controlling the same, itis possible to easily
and conveniently monitor and control the air conditioner
at a remote place and to group and ungroup air condi-
tioners irrespective of a real installation state and a con-
nection state of each unit, thereby achieving rapid and
convenient control of the air conditioner. In addition, it is
possible to selectively group a plurality of air conditioners
installed over a wide area without being restricted in one
house or one building such that the air conditioners can
be simultaneously controlled, thereby greatly improving
convenience of control and user convenience.

Claims
1. An air conditioner comprising:

a plurality of units installed at a plurality of areas
in a decentralized fashion;

a plurality of air conditioner sites (31, 32, 33)
comprising the units per area; and

a terminal (10) for accessing the units and the
air conditioner sites (31, 32, 33) to monitor op-
eration states of the units and the air conditioner
sites (31, 32, 33) and control operations of the
units and the air conditioner sites (31, 32, 33),
wherein

the terminal (10) sets at least one of the units
as a device to be controlled (213), irrespective
of installation positions and connection states of
the units, sets and stores at least one control
setting comprising a control command (212) for
the device to be controlled, and applies the con-
trol setting or releases application of the control
setting using one button such that the units set

10

15

20

25

30

35

40

45

50

55

1"

asthe device to be controlled are simultaneously
operated according to the control command
(212).

The air conditioner according to claim 1, wherein the
terminal (10) is connected to the units and the air
conditioner sites (31, 32, 33) over a network (N) to
monitor and control the operations of the units and
the air conditioner sites (31, 32, 33), and

the terminal (10) comprises a processing unit having
a computer program stored thereon, wherein the
computer program provides states of the units and
the air conditioner sites (31, 32, 33), a control menu
to setand control groups, and a schedule and setting
menu.

The air conditioner according to claim 1 or 2, wherein
the terminal (10) displays at least one pre-stored
control setting as a list and displays information re-
garding operation state information for a plurality of
control setting items on the list, and

when any one of the control setting list is selected,
the terminal displays detailed information regarding
the selected control setting.

The air conditioner according to claim 1, 2, or 3,
wherein, when new control setting is created, the
terminal (10) selects a control name, a device to be
controlled, and a control command, outputs detailed
information regarding the new control setting, and
adds the new control setting to the control setting list
when the setting is finished.

The air conditioner according to claim 4, wherein,
when the new control setting is finished, the terminal
(10) transmits the control command to the device to
be controlled corresponding to the control setting
such that the new control setting is immediately ap-
plied.

The air conditioner according to any one of claims 1
to 5, wherein, when at least one of the units or at
least one of the air conditioner sites is selected on a
monitoring screen for the units and the air conditioner
sites (31, 32, 33), the terminal (10) creates a new
control setting having the selected unit as a device
to be controlled.

The air conditioner according to any one of claims 1
to 6, wherein the terminal performs the control setting
for any one selected from among a building unit at
which the units are located, a floor unit in one build-
ing, and type of a room for the air conditioner sites
(31, 32, 33).

The air conditioner according to any one of claims 1
to 7, wherein the terminal performs control such that
the device to be controlled comprises a unit of a first
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air conditioner site and a unit of a second air condi-
tioner site in one control setting for the air conditioner
sites (31, 32, 33).

The air conditioner according to any one of claims 1
to 8, wherein the terminal sets different control com-
mands based on types of the units set as the device
to be controlled for the control setting and sets the
control commands as functions commonly applica-
ble to the types of the units.

A method of controlling an air conditioner performed
by a terminal (10) comprising:

accessing a plurality of units and a plurality of
air conditioner sites (31, 32, 33) comprising the
units to receive operation information by execut-
ing a computer program provided in the terminal;
displaying at least one control setting to control
the units and the air conditioner sites (31, 32,
33) together with the operation information as a
list;

immediately applying a control command to at
least one unit set as a device to be controlled or
releasing application of the control command for
any one control setting selected from the control
setting list; and

transmitting the control command to the device
to be controlled corresponding to the control set-
ting to control operation of the device to be con-
trolled.

The method according to claim 10, further compris-
ing, when new control setting is created, selecting a
control name, a device to be controlled, and a control
command for the new control setting, outputting de-
tailed information regarding the new control setting,
and adding the new control setting to the control set-
ting list when the setting is finished.

The method according to claim 10 or 11, further com-
prising, when the new control setting is finished,
transmitting the control command to the device to be
controlled corresponding to the control setting such
that the new control setting is immediately applied.

The method according to claim 10, 11, or 12, further
comprising:

displaying the received operation information on
a monitoring screen; and

when at least one of the units or at least one of
the air conditioner sites (31, 32, 33) is selected
on the monitoring screen, creating new control
setting having the selected unit or the selected
air conditioner site as a device to be controlled.

The method according to any one of claims 11 to 13,
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further comprising:

setting different control commands based on
types of the units set as the device to be con-
trolled when the new control setting is created;
and

setting the control commands as functions com-
monly applicable to the types of the units.

15. The method according to any one of claims 11 to 14,

further comprising setting a unit located in any one
selected from among a building unit at which the units
are located, a floor unit in one building, and type of
aroom as the device to be controlled for the air con-
ditioner sites when the new control setting is created.
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